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A B S T R A C T
Objective: This studywas undertaken to evaluate the changing trends in the clinical features of laryngeal
tuberculosis, with the goal of reducing misdiagnosis and incorrect treatment.
Methods: A retrospective clinical analysis compared the clinical patterns in ﬁve cases with
pathologically conﬁrmed laryngeal tuberculosis seen before 1990 with those of 14 cases of laryngeal
tuberculosis seen after 1998.
Results: The ﬁve patients seen before 1990 ranged in age from 19 to 41 years of age, with a mean of 32
years. The most frequent chief complaint was odynophagia accompanying system symptoms and
pulmonary tuberculosis. The posterior part of the larynx was commonly involved and the lesions tended
to be ulcerative andmultiple. The 14 patients seen after 1998were aged from 17 to 71 years with amean
age of 49.9 years. The most frequent chief complaint was hoarseness (71.4%). The most common lesion
site was in the true vocal cords (57.2%). Most of patients with normal lung status had single, nonspeciﬁc,
polypoid lesions. Stroboscopy revealed four different appearances.
Conclusions: Laryngeal tuberculosis may occur even without pulmonary tuberculosis, and the
characteristics of the lesions appear to be more nonspeciﬁc. It is important to consider tuberculosis
in the differential diagnosis of laryngeal disease.
 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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In recent years, there has been a resurgence of tuberculosis in a
newly susceptible population consisting of those with AIDS and
other immunosuppressive diseases.1 Several observational studies
have found that clinical manifestations of laryngeal tuberculosis
seem to differ from those described in the past.2–4 The result is
misdiagnosis and incorrect treatment.5,6 Consequently, otolaryn-
gologists must be more alert for laryngeal tuberculosis with
atypical clinical manifestations. Therefore, this study presents our
clinical experience by comparing ﬁve cases of laryngeal tubercu-
losis seen before 1990 with 14 cases seen since 1998 in an attempt
to contribute to more accurate and prompt diagnosis and
treatment.
The use of videostroboscopy in the management of laryngeal
tuberculosis has not been extensively described in the literature.7,8
It uses a synchronized, ﬂashing light passed through a rigid
telescope to visualize vocal fold vibration. Much of the information
obtained at videostroboscopy relates to the characteristics of the* Corresponding author. Tel.: +86 13868060120; fax: +86 57187236628.
E-mail address: zhouyunzhoush@163.com (S.-H. Zhou).
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vocal fold.8 The Hirano and Bless theory on the origin of the
mucosal wave is themost accepted.9 They separate the structure of
the vocal fold into the cover (epithelium and superﬁcial lamina
propria), transition (intermediate and deep lamina propria), and
body (vocalis muscle). There is a progression of stiffness in moving
from the cover to the body. The cover is described as pliable, loose,
and ﬂoating on a gelatinous transition connected to the stiff body.
Without abnormalities, the cover is free to deform, resulting in
waves that can then be registered by means of stroboscopy. As
lesions invade progressive layers, the involved areas become
increasingly stiff andmucosal waves are stiﬂed.8,9 In this study, we
describe the videostroboscopic ﬁndings of 14 cases seen since
1998.
2. Materials and methods
We conducted a retrospective study of 19 cases of laryngeal
tuberculosis seen from August 1986 to February 2008. The
institutional review board approved this study, and written
informed consent was obtained from the patients before inclusion.
These 19 cases were evaluated by an otolaryngologist and
conﬁrmed pathologically with a laryngeal biopsy in The Firstses. Published by Elsevier Ltd. All rights reserved.
Figure 1. CT of laryngeal tuberculosis co-existing with non-Hodgkin’s lymphoma,
with thickening of the left vocal cord, which had a rough surface and nodular
thickening. The laryngeal cavity was narrowed slightly.
Figure 2. Low signal intensity on enhancement CT.
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Hangzhou, China. From August 1986 to December 1990, ﬁve cases
of laryngeal tuberculosis were diagnosed in our department.
Another 14 cases of laryngeal tuberculosis occurred between
February 1998 and February 2008. These patients received
antibiotic treatment, atomization inhalation, and traditional
Chinese medicine therapy at our clinic before admission.
The evaluation of the patients consisted of a thorough history
and videostroboscopy examination, chest radiograph, sputum
culture, puriﬁed protein derivative (PPD) testing, biopsy, routine
blood and urine tests, liver function tests, and HIV serum testing.
We also evaluated the patients in terms of their age, chief
complaint, lesion sites, stroboscopy ﬁndings, and status of the lung
(including chest radiograph, sputum culture, and acid-fast bacillus
stain). The results for the patients seen before 1990 and after 1998
were compared. Eighteen of the 19 patients received proper anti-
tuberculosis chemotherapy.
The diagnostic procedure was a direct or suspension laryngo-
scopic examination with biopsies for histopathological diagnosis,
with special staining and observation of tuberculosis granulomas,
as described by Shin et al.3
Eighteen of the patients were admitted to the Anti-tuberculous
Hospital of Hangzhou. Patients were started on anti-tuberculous
chemotherapy. The ﬁve cases of laryngeal tuberculosis from
August 1986 to December 1990 were treated with the regimen of
rifampin 600 mg daily for 12months, isoniazid 400 mg daily for 12
months, ethambutol 1200 mg daily for 12 months, and pyrazina-
mide 1500 mg daily for 6 months. The 14 cases of laryngeal
tuberculosis seen from February 1998 to February 2008 underwent
standard anti-tuberculosis therapy (isoniazid + rifampin + etham-
butol for 2–3 months, followed by isoniazid + rifampin for another
7 months).
2.1. Statistical analysis
The data were analyzed with SPSS 13.0 (SPSS Inc., Chicago, IL,
USA), and presented as mean  standard deviation (SD). The
independent sample t-test was used to determine p-values. The
count data were analyzed using Fisher’s exact test with p < 0.05
considered statistically signiﬁcant.
3. Results
The results of the routine blood and urine tests were normal in
all patients. HIV serum testing was negative in all patients. Patient
age ranged from 17 to 71 years, with a mean age of 44.6 years. The
ﬁve patients seen before 1990 ranged in age from 19 to 51 years,
with a mean age of 32 years; there were three men and two
women, for a male-to-female ratio of 1.5 to 1. Odynophagia was
the chief complaint in all ﬁve cases, and two patients complained
of hoarseness. Under indirect laryngoscopy, all patients had
multiple lesions, most commonly on the laryngeal surface of the
epiglottis, true vocal cords, false vocal cords, and interarytenoid.
Two cases had nonspeciﬁc edema and another three with low
fevers had ulceration and granuloma. All of the patients had
positive ﬁndings on radiological examination of the chest: four
cases had active lung disease and one had inactive lung disease.
The PPD and sputum tests were positive in all ﬁve cases.
The 14 patients seen between February 1998 and February
2008 ranged in age from 17 to 71 years with a mean of 49.9 years;
there were 12men and 2 women, for a male-to-female ratio 6 to 1.
Fourteen cases were misdiagnosed before the biopsy. Of these, six
were misdiagnosed as carcinoma, three as vocal cord polyps, two
as papilloma, two as acute epiglottitis, and one as a vocal cord cyst.
Nine patients had a long history of tobacco use, and four of the nine
patients also had a long history of alcohol abuse. One patientpresented with laryngeal tuberculosis after renal transplantation
and one had co-existing laryngeal tuberculosis and non-Hodgkin’s
lymphoma (Figures 1 and 2). The most frequent chief complaint
was hoarseness (10 cases, 71.4%), followed by a sore throat (three
cases, 21.4%), and odynophagia (one case, 7.1%). Three of the 14
cases had systemic symptoms such as fevers, night sweats, and
weight loss. Four of our patients (28.6%) had positive ﬁndings on
radiological examinations of the chest, but the tuberculosis was
diagnosed as inactive. Eight patients (57.1%) had normal lung
status. Five of our patients had positive PPD tests. A positive
sputum culture was found in four patients (Table 1). We analyzed
the difference in age between the two groups by independent
sample t-test and found that there was a signiﬁcant difference in
age between the two groups (t = 2.201, p = 0.042); we also found
that there was a signiﬁcant difference in the location between the
two groups (p = 0.04, Fisher’s exact test).
The stroboscopic ﬁndings in the 14 patients seen between
February 1998 and February 2008 were categorized into four
different appearances (Table 2). Type 1 is a single smooth polypoid
lesion in one vocal cord,with an irregular gap on vocal cord closure.
This type occurred in four cases (28.6%; Figure 3), in whom the
Table 1
Characteristics of 19 patients with laryngeal tuberculosis.
Patient Age/sex Complaint Location SC X-ray PPD History of LTB
Before 1990
1 19/M OD, HN, fever Posterior part VC, interarytenoid, arytenoid + + + + Active
2 41/M OD, weight loss Interarytenoid, arytenoids, epiglottis + + + + Active
3 23/F OD, HN, fever Interarytenoid, epiglottis + + + + Inactive
4 37/M OD, weight loss, night sweats Interarytenoid, false VC, epiglottis  + + + Active
5 40/F OD, fever, hemoptysis, weight loss False VC, epiglottis, interarytenoid + + + + Active
After 1998
6 17/M HN VC  + + + Inactive
7 25/M Sore throat Epiglottis   
8 71/F HN VC  +  + Inactive
9 61/M HN VC, false VC, interarytenoid + + + + Active
10 61/M Sore throat, fever, weight loss VC +  + + Inactive
11 58/M HN VC    
12 59/M HN VC    
13 55/F HN VC    
14 59/M Sore throat Epiglottis + + + 
15 61/M OD, fever, night sweats Epiglottis + + 
16 25/M After RT, HN, fever VC, false VC, interarytenoid  +  + Inactive
17 49/M NHL, HN VC, interarytenoid, false VC  +  + Active
18 62/M HN VC    
19 36/M HN VC    
M, male; F, female; OD, odynophagia; HN, hoarseness; SC, sputum culture; PPD, puriﬁed protein derivative test; LTB, lung tuberculosis; NHL, non-Hodgkin’s lymphoma; RT,
renal transplantation; VC, vocal cord.
Table 2
Summary of stroboscopic ﬁndings in the 14 patients seen between February 1998 and February 2008.
Type Different appearance VC closure Case No. VC vibration Mucosal wave
1 A single smooth polypoid lesion in one vocal cord Irregular gap 6 Asymmetrical, diminished Markedly decreased
8 Asymmetrical, diminished Markedly decreased
10 Disappeared Not observed
19 Disappeared Not observed
2 Diffuse congestion in the lingual surface of the epiglottis Normal 7 Normal Normal
14 Normal Normal
15 Normal Normal
3 A rough tumor-like lesion local in one true vocal cord Irregular gap 11 Diminished Markedly decreased
12 Disappeared Not observed
13 Disappeared Markedly decreased
18 Disappeared Not observed
4 A diffuse papillary lesion in the bilateral false vocal cords, true vocal cords Irregular gap 9 Asymmetrical, diminished Markedly decreased
16 Disappeared Not observed
17 Asymmetrical, diminished Markedly decreased
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diminished and in two cases had disappeared, and the mucosal
waves were markedly decreased in two cases and not observed at
the site of the lesion in two cases. Type 2 is diffuse congestion in theFigure 3. Videostroboscopy showed a single smooth polypoid lesion of one vocal
cord with an irregular gap on vocal cord closure. The vocal cord vibrations were
asymmetric and the diminished mucosal wave was markedly decreased.lingual surface of the epiglottis, with normal vocal cords and
mucosal wave. This type was seen in three cases (21.4%; Figure 4).
Type 3 is a rough tumor-like lesion local in one true vocal cord. This
type was seen in four cases (28.6%; Figure 5) in whom the
vibrations were diminished in one case and had disappeared in
three cases, and the mucosal waves were markedly decreased inFigure 4. Videostroboscopy showing diffuse congestion on the lingual surface of the
epiglottis with normal vocal cords and mucosal wave.
Figure 5. Videostroboscopy showed a rough tumor-like lesion in one true vocal
cord, in which the vibrations were diminished and no mucosal wave was observed.
Figure 6. Videostroboscopy showing a diffuse papillary lesion in the bilateral false
vocal cords and true vocal cords in which the vibrations have disappeared, and no
mucosal wave was observed at the site of the lesion.
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a diffuse papillary lesion in the bilateral false vocal cords and true
vocal cords. This type was seen in three cases (21.4%; Figure 6) in
whom the vibrations in two cases were asymmetrical and
diminished and in once case had disappeared, and the mucosal
waves were markedly decreased in two cases and not observed at
the site of the lesion in one. All patients showed evidence of
tuberculous granulomas on biopsy under direct or suspension
laryngoscopy for the histopathological diagnosis.
Sixteen of the 19 patients were curedwith the anti-tuberculous
treatment after one year; two patients were cured after six
months; one patient with co-existing laryngeal lymphoma halted
treatment and was lost to follow-up.
4. Discussion
At the end of the 20th century, tuberculosis took the world by
surprise, newly emerging as one of the leading causes of death
from a single infective agent.2–4 This may be partly due to the
increasingly susceptible population. Among the risk factors
identiﬁed are the consumption of tobacco and alcohol, malnutri-
tion, and immunodeﬁciency,10 being elderly, immigrants coming
from high risk areas, and the emergence of anti-tuberculous
therapy-resistant organisms and atypical mycobacteria.3 As the
incidence of tuberculosis has increased in some developing and
developed countries,4 laryngeal tuberculosis is also being encoun-
tered in increasing numbers by otolaryngologists. However,
laryngeal tuberculosis may emerge with clinical patterns that
differ from those seen in earlier times.2–4,11 This means thatotolaryngologists need to be more alert to the new emergence of
laryngeal tuberculosis with atypical clinical manifestations and
consider it in their differential diagnosis of laryngeal disease.3
Based on our results, the following changes in laryngeal
tuberculosis may have occurred. Formerly, laryngeal tuberculosis
was almost always associated with advanced pulmonary infec-
tions.12 Lim cited Auerbach (in 1946) and stated that the period of
greatest incidence of laryngeal tuberculosis was in young adults
between 20 and 30 years of age, and there was no difference in the
sex distribution.2,3,11,13 In our patients seen before 1990, the
average age was 32 years and the ratio of females to males was
about equal. By contrast, the average age of our patients seen after
1998 was 49.9 years, ranging from 17 to 71 years. We found there
was a near signiﬁcant difference in age between the two groups
(p < 0.05). This shift to older ages corresponds with the results of
other studies.2,3,13 We also found a male predominance in the sex
distribution, unlike ﬁndings from other studies.2,3,13 These results
suggest that theremay have been a shift in age and sex in laryngeal
tuberculosis. However, the number of patients in this study is
small; this change in laryngeal tuberculosis should be investigated
further with an accumulated number of patients.
The clinical symptoms of laryngeal tuberculosis seem to have
changed markedly.2 In the past, the main symptom was
odynophagia. Currently, hoarseness is the most common symp-
tom.2 In our series, the laryngeal tuberculosis patients seen before
1990 complained of odynophagia and constitutional symptoms of
weight loss and night sweats. In contrast, 71.4% of the patients seen
since 1998 complained of hoarseness without a sore throat, and
only three patients (21.4%) reported constitutional symptoms.
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may have changed.
In the past, laryngeal tuberculosiswas almost always associated
with advanced pulmonary infections, and the mode of infection
was direct spread along the airways via secretions involving
mostly the posterior larynx,14 but in some cases, patientswho have
had negative ﬁndings on radiological examinations of the chest,
negative sputum cultures, and negative history have been
reported.2,4 In our study, the mode of infection of laryngeal
tuberculosis appeared to differ in the two groups. Before 1990, all
of the patients had pulmonary tuberculosis and four cases had
active tuberculosis. After 1998, eight of 14 (57.1%) patients had
normal chest radiographs with no evidence of active lung lesions;
six patients had a history of pulmonary tuberculosis, but four
patients were diagnosed as inactive. Therefore, we postulate that
the infection occurred via hematogenous spread from an
unidentiﬁed source or was primarily laryngeal.2,3,15 Vidal et al.
and Fortun et al. found that their tuberculosis patients had long
histories of tobacco and alcohol abuse, and they concluded that
chronic alcoholism and tobacco abuse were the most common
predisposing factors for tuberculosis.13,16 In our study, nine
patients seen after 1998 had long histories of tobacco abuse and
four also abused alcohol. One patient presented with laryngeal
tuberculosis after renal transplantation and one patient had co-
existing laryngeal tuberculosis and laryngeal lymphoma. These
ﬁndings imply that the immunosuppressive medications used to
prevent graft rejection directly suppress T-cell function and thus
increase the risk of TB.
Another change in the clinical pattern of laryngeal tuberculosis
is in its appearance. The classical laryngeal tuberculosis lesions
involve diffuse whitish edema or ulcerated lesions and chondritis.
Today, although an ulcerated larynx can still be encountered, the
balance of the recent literature suggests that in the majority of
cases the lesions are hypertrophic or even exophytic. The danger of
misdiagnosing laryngeal tuberculosis as a malignant laryngeal
tumor is evident. However, we should also remember that these
two diseases may co-exist.17,18 In our series, the lesions in the ﬁve
patients seen before 1990 were diffuse, and the most common
manifestation was superﬁcial ulcers. By contrast, the lesions were
tumor-like or polypoid in 57.2% of the cases after 1998, and one
case had co-existing non-Hodgkin’s lymphoma.
In our patients seen before 1990, the most commonly involved
sites were the epiglottis, arytenoids, and interarytenoid; after
1998, vocal cord involvement was the most common (57.1%), and
the lesions in ﬁve cases without pulmonary tuberculosis were
localized to a single vocal cord. This difference between the two
groups is signiﬁcant (p = 0.04, Fisher’s exact test). Shin et al.
suggested that such ﬁndings imply lymphatic or hematogenous
spread in laryngeal tuberculosis.3 In three of our cases seen after
1998 (21.4%), the lesion was found only at the epiglottis. This
changing pattern of laryngeal tuberculosis is supported by Singh
et al.19 and Kandiloros et al.4 Three patients with diffuse lesions
had a history of pulmonary tuberculosis andwere strongly positive
for acid-fast bacilli. Seven of the eight patients whose lesions were
polypoid or tumor-like were negative for acid-fast bacilli, and the
chest X-rays of ﬁve of the eight patients were normal.
Since the clinical manifestations of laryngeal tuberculosis have
changed, laryngeal tuberculosis is easy to misdiagnose. All of the
cases seen after 1998 in our studywere initiallymisdiagnosedwith
laryngeal carcinomas (six cases, 42.9%), vocal cord polyps (three
cases, 21.4%), laryngeal papilloma (two cases, 14.3%), acute
epiglottitis (two cases, 14.3%), or a vocal cord cyst (one case, 7.2%).
Therefore, we suggest that the laryngeal disease is not cured
and can even worsen with active conventional treatments
(antibiotic treatment, atomization inhalation, and traditional
Chinese medicine therapy), and that laryngeal tuberculosis shouldbe considered in the differential diagnosis of laryngeal lesions.
Even if chest examinations are normal, acid-fast bacilli and PPD
tests must be done. Nine of our patients seen after 1998 had
negative PPD tests, indicating that a negative PPD test does not
exclude laryngeal tuberculosis as a diagnosis. The negative result
may be a consequence of a poor technique or there may be a state
of anergy.4 A patient with a malignant laryngeal tumor may have
deﬁcient cellular immunity and the tumor may co-exist with
laryngeal tuberculosis. In our series, one patient had laryngeal
lymphoma co-existing with laryngeal tuberculosis; that patient
had a long history of active pulmonary tuberculosis. Vidal et al.
noted that the co-existence of laryngeal tuberculosis and
carcinoma is exceptional; hence, when laryngeal symptoms are
present with active pulmonary tuberculosis, a laryngeal biopsy
must be performed in those with lymph node enlargement or risk
factors, or when symptoms persist after a correct therapeutic
regimen has been instituted.16
The use of videostroboscopy in the management of laryngeal
tuberculosis has not been extensively described in the literature.8,9
However, the diagnosis of tuberculosis of the larynx is difﬁcult
with or without videostroboscopy because of the varied behavior
and appearance of the diseases.8 Differentiating tuberculosis from
carcinoma without direct biopsy is appoint of contention.8
Videostroboscopic ﬁndings may be helpful for deciding whether
direct laryngoscopy is needed.8 Benign lesions such as epithelial
hyperplasia or laryngitis may cause decreased mucosal waves and
amplitude, but the waves are unlikely to be completely absent.20
This is secondary to the unlikelihood that such lesions would
invade the transition and body. Even early carcinoma is
characterized by invasion of the submucosal structures (i.e., the
transition and body), which usually results in the absence of a
mucosal wave.8 Other ﬁndings often include glottic incompetence
and asymmetry of vibration.8 In laryngeal tuberculosis, videos-
troboscopy can lend support to a benign diagnosis based on the
presence of a mucosal wave. This may lead the otolaryngologist to
consider tuberculosis more quickly and perform diagnostic tests
that appear to be of value, such as a chest radiograph and sputum
evaluation.8,9 Videostroboscopy may help in deciding whether
direct laryngoscopy is needed.8,9 In our eleven patients with
laryngeal tuberculosis involving the vocal cords, the vibrations
were decreased in six cases and disappeared in ﬁve cases, while the
mucosal wave was reduced in six cases and absent in ﬁve. Once
laryngeal tuberculosis is suspected, a biopsy should be performed
as soon as possible. Nevertheless, sometimes it is difﬁcult to make
an exact diagnosis from one biopsy. In our series, two biopsies
were needed to give the diagnosis in three cases.
5. Conclusions
Laryngeal tuberculosis may occur even without pulmonary
tuberculosis, and the characteristics of the lesions now appear to
be more nonspeciﬁc. It is important to consider tuberculosis in the
differential diagnosis of laryngeal disease.
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